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4.1 INTRODUCTION 
 
Sampling surface water sample are taken from rivers, lakes and similar surface waters. 
The simplest, a “grab” sample is taken at a selected location, depth and time. Normally, 
the quantity of water taken is sufficient for all the physical and chemical analyses that 
conducted on the sample. Sometimes, if the sampler is small, many analyses are 
necessary. Such as two grab samples collected at the station and then mixed in the same 
transport container.  
 
The grab samples are also known as “spot” or “snap” samples. This technique is a 
single sample or measurement collected at a specific time or over as short a period as is 
feasible. A sample taken at a specific time and point gives an indication of the water 
quality. Grab samples provide an immediate sample, and are thus preferred for some 
tests. This is the most common type of sample and is the sampling technique used for 
most labs. A grab sample also known as a catch sample or individual sample. This study, 
conducted at the recreational lake near Faculty of Civil Engineering and Environment, 
Universiti Tun Hussein Onn (UTHM), Malaysia. The samples collected at three different 
points. This chapter aims to provide general and specific procedures, methods and 
considerations when collecting surface water samples by using the grab sampling 
technique. Therefore, the knowledge form this chapter is able to adapt the accurate 
procedures for water sampling, handling, storage and analyze the selected parameters. 
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Besides, the reader will be able to implement correct working procedures and manage 
the water analysis determination.  
 
 
4.2 SAMPLING PROCEDURE 
 
Sampling activities need precautions procedure to be taken when collecting surface 
water samples. Special handling must be conducted for non-contaminate the collected 
samples. This includes storing samples in a secure location to prevent conditions that 
could alter the properties of the sample. Samples sealed during long-term storage or 
shipment. During the sampling, a clean pair of new, non-powdered, disposable gloves 
worn each time a different location of sampling and the gloves donned immediately prior 
to sampling. The gloves should not in contact with the media being sampled and 
changed any time during sample collection to ensure cleanliness. Sample containers for 
samples that are suspected of containing high concentrations of contaminants should be 
store separately.  
 
All background or control samples are collected and placed in separate ice chests 
or shipping containers. Sample collection activities shall proceed progressively from the 
least suspected contaminated area to the most suspected contaminated areas. Samples of 
waste or highly contaminated media is not place in the same ice chest as environmental 
(i.e. containing low contaminant levels) or background samples. If possible, one member 
of the field sampling team should take all the notes and photographs, fill out tags, etc., 
while the other members collect the samples. Besides, samplers must use new, verified 
and certified-clean disposable or non-disposable equipment cleaned. 
 
Surface water samples are collect by directly filling the container from the surface 
water body. During sample collection, transferring the sample from a collection device, 
make sure that the device not in contact with the sample containers. Then, place the 
sample into appropriate, labelled containers with name, date, location, and sample type 
and id.  Finally, all samples requiring preservation must be preserved as soon as 
practically possible, ideally immediately at the time of sample collection. 
 
A control sample collected from a location not affected by the possible 
contaminants of concern and submitted with the other samples. In streams or other 
bodies of moving water, the control sample should be collected upstream of the sampled 
area. For impounded bodies of water, particularly small lakes or ponds, it may be 
difficult or inappropriate to obtain an unbiased control from the same body of water 
from which the samples are collected. In these cases, it may be appropriate to collect a 
background sample from a similar impediment located near the sampled body of water.  
 
 
4.3 METHODS AND PROCEDURES  
 
4.3.1 Sampling Location 
 
The sampling is conduct nearby lake at the Faculty of Civil Engineering and 
Environment (FKAAS), UTHM (refer to Figure 4.1). The weather on that day is cloudy 
and it drizzles slightly. The result slightly affected because of the presence of rainwater. 
Rainwater may contain acid and it could affect the results of the water quality testing. 
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The surrounding environment also taken into consideration during the testing. The 
testing measured at three different points for accuracy of results.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4.1 Sampling location of lake: (a) Point 1, (b) Point 2, (c) Point 3,  
(d) Environmental surrounding 
 
4.3.2 Equipment Selection 
 
The surface water samples that are required; direct dipping of the sample container into 
the lake is desirable or using rafts, small boats or piers. Collecting samples in this 
manner are possible when sampling from accessible locations. If the stream is too deep 
to wade, or if the sample must be collected from more than one water depth, or if the 
sample must be collected from an elevated platform (bridge, pier, etc.), supplemental 
sampling equipment must be used. To collect a surface water sample from a surface 
water conveyance, we used a few of equipment such as dipping using sample container, 
bailers and rope.  Regardless of the method used, precautions should take to ensure that 
the sample collected is representative of the water body. The equipment used during the 
grab sampling shown in Figure 4.2. 
 
 
4.3.3 Field Observation 
Observations of field conditions that could assist in the interpretation of monitoring data 
should recorded during sampling event. This can provide useful information about the 
water samples, which can help diagnose the source and potential impact of pollutants 
found by physical and chemical analysis.  The recent rain event can wash potential 
pollutants that may cause runoff and infiltration into surface and subsurface water. 
Beside, winds may drive some constituents toward one side of the surface and 
subsurface water or create mixing which might help dissipate them more quickly. Other 
condition such as shading from cloud and vegetation can influence the level of dissolved 
a b 
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oxygen in the water. Any abnormalities that may indicate pollution or affect water 
quality, such as the presence of surface scum, water colour or odours should also be 
noted. 
 
 
Figure 4.2 Sampling equipment: (a) Sampling bottle, (b) Turbidity meter, (c) 
Distilled water, (d) pH meter, (e) DO meter, (f) Acid for sample preservation 
 
4.3.4 Surface Water Sample 
 
Field measurements monitored within a cross section of the surface water body to 
determine the physical parameters of the water at the site.  Carefully, take the water 
samples at three different points. The sampling bottles labelled with the details of the 
date, location, and time the sample taken. It is to make sure that it will not mix with 
other point of the sample. The water sample taken by using a pail that has strewn with it, 
it was thrown into the surface water, and the water sample collected by using grab 
sample. When sampling by hand, surface films avoided by removing the cap, inserting 
the container into the water vertically with the neck facing down.  
 
 Once at the required depth, the container inverted, allowing the sample to fill in. 
The mouth of the container faced into the current while keeping the hands, sampler and 
any other equipment minimize the chance of contamination. Measure the temperature, 
DO, conductivity, pH, and turbidity of the surface water at each point and recorded. In 
situ use of multi parameter instrument is the most efficient means of obtaining such data. 
At each measuring point, allow the field measurement values for the instrument display 
to stabilize within an established criterion before record the final reading. Field 
measurement values generally considered stable if the variability among three or more 
consecutive readings, spaced some number of minutes apart, conforms to the designated 
criteria. Then, after all the testing complete, the water sample is mixed with acid before 
it keeps in the cool box for preserving. Then it is transported to the laboratory. All the 
testing equipment cleaned and kept in the appropriate place. 
 
 
a b c 
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4.3.5 Water Quality Testing 
The surface water quality of the samples using grab sample technique is being tested for 
parameters such as temperature, dissolved oxygen (DO) concentrations, conductivity, 
pH and turbidity. All samples were tested immediately based on standard methods [1]. 
Temperature is a physical property that measures the average thermal energy of a 
substance to determine the degree of hot or cold the measured water sample. 
Temperature is an important factor to consider when assessing water quality as it alters 
the physical and chemical properties of water. 
 
Dissolved oxygen refers to the level of free, non-compound oxygen present in 
water or other liquids. It is an important parameter in assessing water quality because of 
its influence on the organisms living within the water body. Conductivity is a measure of 
water’s capability to pass electrical flow. This ability is directly related to the 
concentration of ions in the water. These conductive ions come from dissolved salts and 
inorganic materials such as alkalis, chlorides, sulphides and carbonate compounds. The 
more ions that are present, the higher the conductivity of water. pH also known as 
potential of hydrogen is a measurement of the acidity or alkalinity of a solution.  It 
provides a value on a scale from 0 to 14 where 7 is neutral, less than 7 is acidic, and 
greater than 7 is alkaline (or basic). Turbidity is the measure of the relative clarity of a 
liquid. It is an optical characteristic of water and is an expression of the amount of light 
that is scattered by material in the water when a light is shined through the water sample. 
The higher the intensity of scattered light, the higher the turbidity. Material that causes 
water to be turbid include clay, silt, finely divided inorganic and organic matter, algae, 
soluble organic compounds, plankton and other microscopic organisms. Conductivity is 
a measure of water’s capability to pass electrical flow. This ability is directly related to 
the concentration of ions in the water. These conductive ions come from dissolved salts 
and inorganic materials such as alkalis, chlorides, sulphides and carbonate compounds. 
The more ions that are present, the higher the conductivity of water. Likewise, the fewer 
the ions that are in the water, the less conductive it is. In streams and rivers, normal 
conductivity levels come from the surrounding geology. Clay soils will contribute to 
conductivity, while granite bedrock will not. The minerals in clay will ionize as they 
dissolved, while granite remains inert. 
 
 
4.4 RESULTS AND DISCUSSION   
 
Water quality varies from place to place, with the seasons, and various kinds of soil, it 
moves through it. In addition to nature’s influence, water polluted by human activities, 
such as open defecation, dumping garbage, poor agricultural practices, and chemical 
spill at industrial sites. Even though the water may be clear, it does not necessarily mean 
that it is safe for us to drink. It is important for us to judge the safety of water by taking 
the following three qualities into consideration that is microbiological, chemical and 
physical. When considering drinking water quality, microbiological contamination is the 
main concern in most cases since it is responsible for the majority of illness and deaths 
related to drinking unsafe water [2]. 
 
Water sampling is conducted to characterize the chemical, thermal, or hydrological 
properties of a surface or the subsurface aqueous system. Water sampling and analysis 
involves the collection of water samples and measurement for samples and measurement 
for chemical and biological characteristics to determine its quality. Grab samples are 
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usually taken when you want information specific to a particular sampling location, time 
or distinct areas within a sampling location. We have conducted the water sampling 
using the grab sampling at FKAAS Lake, UTHM which involved the measurements of 
in-situ of conductivity, pH, temperature, dissolved oxygen and turbidity. All the samples 
were taken for three times at three different places. The summary of results is shown in 
Table 4.1. 
 
The findings show that there is a presence of conductivity in the lake which is 
dependent on the water temperature. When water temperature increases, so will 
conductivity. Temperature affects conductivity by increasing ionic mobility as well as 
the solubility of many salts and minerals. This can be seen in daily variations as a body 
of water warms up due to sunlight, (and conductivity increases) and then cools down at 
night (decreasing conductivity). 
 
Temperature is an important factor to consider when assessing water quality. 
Water temperature is a physical property expressing how hot or cold water is. It plays a 
major role in the quality of aquatic life and habitats. Heat flow and the fluctuation of 
temperature determine what species will live and thrive in a body of water. In addition to 
its own effect, temperature influences several other parameters and can alter the physical 
and chemical properties of water. In this regard, water temperature should be accounted 
for when determining dissolved oxygen, conductivity, pH, and other measurements [1, 
2]. 
 
The Table 4.1 shows that the temperature in the lake is high which is 29.7°C, 
29.8°C and 30.4°C for Point 1, 2 and 3 respectively. Some organisms, particularly 
aquatic plants flourish in warmer temperature. That is why there some growing lotus 
plant that can be seen at the FKAAS lakes. Studies have shown a direct relationship 
between metabolic rates and water temperature. This occurs as many cellular enzymes 
are more active at higher temperature. Temperature can also inhibit plant respiration and 
photosynthesis. In general, algal photosynthesis will increase with temperature, though 
different species will have different peak temperatures for optimum photosynthesis 
activity. Above and below this temperature, photosynthesis will be reduced [3]. 
 
pH is a determined valued based on a defined scale, similar to temperature. This 
means that pH of water is not a physical parameter that can be measured as a 
concentration or in a quantity. Instead, it is a figure between 0 and 14 defining how 
acidic or alkaline a body of water is along a logarithmic scale. The lower the number, the 
more basic it is. A pH of 7 is considered neutral. As an operational definition, an acid is 
a substance that will decrease pH when added to pure water. In the same manner, an 
alkaline is a substance that will increase the pH of water. 
 
Based on the data above, the pH for Point 1, 2 and 3 are 8.80, 8.75 and 9.09. 
Therefore, there is presence of organisms in the FKAAS lakes. The majority of aquatic 
creatures prefers a pH range of 6.5 – 9.0, though some can live in water with pH levels 
outside of this range. But if the pH of water is too high or too low, the aquatic organisms 
living within it will die. A slight change in the pH of water can increase the solubility of 
phosphorus and other nutrients – making them more accessible for plant growth. In an 
oligotrophic lake, or a lake low in plant nutrients and high in dissolved oxygen levels, 
this can cause a chain reaction. With more accessible nutrients, aquatic plants and algae 
thrive, increasing the demand for dissolved oxygen [4]. This creates a eutrophic lake, 
rich in nutrients and plant life, but low in dissolved oxygen concentration. In a eutrophic 
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lake, rich in the water will become stressed, even if pH levels remained within the 
optimum range. In general, a minor increase in pH levels can cause an oligotrophic (rich 
in dissolved oxygen) lake to become eutrophic (lacking dissolved oxygen) [5]. 
 
Dissolved oxygen refers to the level of free, non-compound oxygen present in 
water or other liquids. Non-compound oxygen, or free oxygen (O2), is oxygen that is not 
bonded to any other element. Dissolved oxygen or DO is necessary for many forms of 
life including fish, invertebrates, bacteria and plants. Fish and crustaceans obtain oxygen 
for respiration, though their gills, while plant life and phytoplankton require DO for 
respiration when there is no light for photosynthesis. DO enter the water through the air 
or as a plant byproduct. From the air, oxygen can slowly diffuse across the water’s 
surface from the surrounding atmosphere, or be mixed in quickly through aeration, 
whether natural or man-made [6]. 
 
The amount of DO needed varies from creature to creature. Bottom feeders, crabs, 
oysters and worms need minimal amounts oxygen (1 – 6 mg/L), while water fish need 
higher levels (4 – 15 mg/L). Based on the data obtain in the Table 4.1(a), it is proved that 
there is living organisms in the lakes because the DO shows that there is a high oxygen 
in a body of the water, which is 5.2, 4.7 and 4.2 for Point 1, 2 and 3. These organisms 
use DO to decompose organic material at the bottom of a body of water. Microbial 
decomposition is an important contributor to nutrient recycling. However, if there is an 
excess of decaying organic material (form dying algae and other organisms), in a body 
of water with frequent or no turnover (also known as stratification), the oxygen at lower 
levels will get used up quicker. 
 
Turbidity is an optical determination of water clarity. Turbid water will appear 
cloudy, murky, or otherwise coloured, affecting the physical look of the water [7]. The 
turbidity of water is based on the amount of light scattered by particles in the water 
column. The more particles that are present, the more light that will be scattered. 
Turbidity can come from suspended sediment such as silt or clay, inorganic materials, or 
organic matter such as algae, plankton and decaying material. Coloured dissolved 
organic matter or CDOM, known as humic stain (the tea colour produced from decaying 
plants and leaves underwater due to the release of tannins and other molecules) can 
cause water to appear red or brown, depending on the type of plants or leaves present 
[8]. 
 
From the in-situ measurement, the turbidity of the lakes is in medium condition 
because the water is medium in turbidity where the readings are different for each point. 
The highest turbidity for the FKAAS lakes is at Point 2 with 23.57 NTU where the water 
is not very clear and oily. Maybe it is because of the water that is coming from the pump 
house that affected the conditions of the lakes. In most situations, a total suspended 
solids concentration below 20 mg/L appears clear, while levels over 40 mg/L may begin 
to appear cloudy. In comparison, a turbidity reading below 5 NTU appears clear, while a 
reading of 55 NTU will start to look cloudy and a reading over 500 NTU will appear 
completely opaque. During a low-flow period, most rivers and lakes are fairly clear with 
a turbidity reading below 10 NTU. These readings can easily jump into the hundreds due 
to runoff during a rainstorm, or dredging project. 
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Table 4.1 In-situ data for surface water sample 
Samples Trials Point 1 Point 2 Point 3 
1) Conductivity, µs/cm  1 155 160 173 
2 156 161 175 
3 157 162 179 
Mean 156 161 176 
2) pH 1 8.79 8.73 9.08 
2 8.80 8.75 9.10 
3 8.81 8.76 9.11 
Mean 8.80 8.75 9.09 
3) Temperature, oC 1 29.7 29.8 30.4 
2 29.7 29.8 30.4 
3 29.7 29.8 30.4 
Mean 29.7 29.8 30.4 
4) Dissolved oxygen, 
mg/L 
1 5.1 4.6 4.2 
2 5.2 4.6 4.2 
3 5.3 4.8 4.3 
Mean 5.2 4.7 4.2 
5) Turbidity, NTU 1 21.20 23.60 17.85 
2 21.20 23.20 18.46 
3 20.80 23.90 18.53 
Mean 21.07 23.57 18.28 
 
 
4.5 CONCLUSION 
 
As a conclusion, a properly taken grab sample is a representative of the quality of the 
water at the exact time and place the sample was taken. Depending on the water body, 
grab samples may be taken by simply dipping a sample bottle in the water body, or they 
may require the use of specific sampling devices. The primary advantage of grab 
samples is that sometimes very little equipment is required for sample collection and 
there is flexibility in sampling location selection. The water quality testing is an 
important part of environmental monitoring. When water quality is poor, it affects not 
only aquatic life, but the surrounding ecosystem as well.  
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